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Partial English Translation of JP11217511A 

Page (2) left column, line 1 to right column, line 16 
[Scope of claims for Patent] 

[Claim 1] A composite composed of a polymer and a inorganic 
compound characterized by dispersing the inorganic compound B 
satisfying a range of 5 or 400nm in particle diameter in a polymer 
A obtained by adding a vinyl monomer having an ion exchange group 
to a resin selected from an polyolef in resins , a polyvinyl resins , 
or a copolymer thereof. 

[Claim 2] The composite composed of a polymer and a inorganic 
compound according to claim 1, wherein the ion exchange group 
is at least one selected from a sulfonic group, a carboxyl group, 
and phenol type hydroxyl group. 

[Claim 3] The composite composed of a polymer and a inorganic 
compound according to claim 1 or 2 , wherein the resin A contains 
0.1 to 50wt% of the vinyl monomer having an ion exchange group. 

[Claim 4] The composite composed of a polymer and a inorganic 
compound according to claim 1 or 2 , wherein the vinyl monomer 
having the ion exchange group added to the resin A is a styrene 
derivative which an aliphatic unsaturated carboxylic acid, a 
sulfonic group, a carboxyl group, or a hydroxyl group is 
introduced. 

[Claim 5] The composite composed of a polymer and a inorganic 
compound according to any one of claims 1 to 3 , wherein the 
inorganic compound B is a zinc oxide or a calcium carbonate. 
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[Claim 6] The composite composed of a polymer and a inorganic 
compound according to any one of claims 1 to 5, wherein the added 
amount of the inorganic compound B is 0.05 to 10 parts by weight 
per 100 parts by weight of a resin containing at least the polymer 
A. 

[Claim 7] The composite composed of a polymer and a inorganic 
compound according to any one of claims 1 to 6, wherein 50 parts 
by weight or less of the composite composed of the polymer and 
the inorganic compound of claim 1 is blended with 100 parts by 
weight of a polymer compound C composed of at least one of a 
polyolefin resin, polyvinyl resin or a copolymer thereof. 

[Claim 8] The composite composed of a polymer and a inorganic 
compound according to any one of claims 1 to 7 , wherein the 
polyolefin resin, polyvinyl resin or a copolymer thereof is 
obtained by polymerizing one monomer or monomers of any 
combination selected from an olefin having 2 to 8 carbon numbers , 
styrene, acrylonitrile, an acrylic acid, a methacrylic acid, 
an acrylic ester, a methacrylic ester, vinyl acetate, and vinyl 
alcohol . 

In the composite composed of a polymer and a inorganic compound 
according to any one of claims 1 to 3 , The composite composed 
of a polymer and a inorganic compound according to any one of 
claims 1 to 7 , where in the polyolef in_resin >_p.olyyinyl_re sin 
or a copolymer thereof is obtained by polymerizing one monomer 
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or monomers of any combination selected from an olefin having 
2 to 8 carbon numbers, styrene, acrylonitrile, an acrylic acid, 
a methacrylic acid, an acrylic ester , a methacrylic ester , vinyl 
acetate, and vinyl alcohol. 

[ Claim 9 ] A process for producing a composite composed of a polymer 
and a inorganic compound, which comprises coordinating an 
inorganic cation to an ion exchange group which is added to the 
above-mentioned resin A, depositing the inorganic cation by 
using an anion, and dispersing a inorganic compound B. 

[0001] 

[Technical Field of The Invention] 

The present invention relates to a complex body of a polymer 
with an inorganic compound, and more specifically, relates to 
a complex body comprising a polymer and an inorganic compound 
which can impart functional properties such as transparency, 
ultraviolet absorbing ability, high impact strength and the like 
by dispersing an inorganic compound at a range of a particle 
diameter of 5 to 400nm, to a polymer in which a vinyl monomer 
having ion -exchanging property such as a sulfonic acid group, 
a carboxyl group, a phenol-based hydroxy group or the like was 
added to a resin consisting of a polyolefin resin, a polyvinyl 
resin or these copolymers, and a production process thereof. 

Page(4), left column, line 4 to right column, line 2 
[0019] 

As the pol ymer compound of the present in vention_c_onsis_tinq 
of a polyolefin resin, a polyvinyl resin or these copolymers, 
all kind of resins which can be used as a plastic molded article 
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can be used, and it includes a polyethylene resin , a polyethylene - 
a -olefin copolymer, a polypropylene resin, an 
ethylene -propylene copolymer, an ethylene-propylene-butadiene 
copolymer, a polystyrene resin, an ethylene-acrylic acid 
copolymer, an ethylene -methacrylic acid copolymer, an 
ethylene -vinyl alcohol copolymer, an ethylene -vinyl acetate 
copolymer and the like. 
[0020] 

As the vinyl monomer of the present invention having an 
ion -exchanging group such as a sulfonic acid group, a carboxyl 
group, a phenol-based hydroxy group or the like, the kind of 
these ion -exchanging groups is ignored if it is added to the 
vinyl monomer in any form . Aliphatic unsaturated carboxylic acids 
such as acrylic acid, methacrylic acid, isocrotonic acid, maleic 
acid, itaconic acid and the like, and styrene derivatives such 
as a sulfonic acid group, a carboxyl group and a hydroxy group 
are preferable. Since exchange reaction tends to occur in order 
of a sulfonic acid group, a carboxyl group and a phenol -based 
hydroxy group for the ion -exchanging property, a sulfonic acid 
group is preferable in particular, but it is not specifically 
limited. 
[0021] 

As a procedure of adding the vinyl monomer having an 
ion -exchanging group to the polymer compound consisting of a 
polyolefin resin, a polyvinyl resin or these copolymers, there 
is a method of copolymerizing the vinyl monomer having an 
ion - exchanging group with these polymers using procedures 
carrying out a graft polymerization, a terminal addition 
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polymerization, amain chain copolymerization and the like. When 
the graft polymerization is carried out, an azobis-based, an 
organic peroxide-based and an inorganic peroxide-based catalyst 
can be added, if necessary. The addition amount of the catalyst 
varies depending on the addition amount of a vinyl monomer, 
addition condition and the kind of a catalyst, but 0.01 to 5.00 
parts by weight per 100 parts by weight of the polymer compound 
is added. Further, in case of the polymer compound already 
containing an ion -exchanging group in the resin, considering 
the content of acrylic acid, the vinyl monomer having an 
ion-exchanging group can be further added, if necessary. 
[0022] 

The weight fraction of the vinyl monomer having an 
ion- exchanging group which is added to the polymer compound is 
not specifically limited, and appropriately selected depending 
on its uses. The addition amount of the vinyl monomer differs 
depending on a procedure of modifying the vinyl monomer. In case 
of the graft polymerization, it is desirable that the addition 
amount of the vinyl monomer is 0.1 to 10% by weight, and further 
preferably about 1 to about 5% by weight. Further, in case of 
carrying out the main chain copolymerization, it is desirable 
that the addition amount of the vinyl monomer is 0.1 to 50% by 
weight, and further preferably 1 to 30% by weight. 

Page ( 5 ) left column , line 10 to page ( 6 ) , line 20 from the bottom 
line 

"["0029"] < Example 1> 
As the resin A, lOOg of a polypropylene resin in which 1% by 
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weight of maleic acid (hereinafter, described as MAH) was 
graft -polymerized (hereinafter, PP-MAH) was used. A film having 
a thickness of 15 Mm was prepared using the resin A, the film 
was frozen with liquid nitrogen, and then it was pulverized by 
a pulverizer. The pulverized articles were immersed for a day 
and night in an aqueous 5mol/l zinc chloride solution while 
carrying out stirring and vibration treatment . After filtration 
and rinsing, a film having a thickness of 15/xm was prepared 
again, and the similar working as the treatment was carried out. 
Finally, a flat plate having a thickness of 0.5mm was prepared 
at a molding temperature of 200 C C by a hot press. The light 
transmittance at ultraviolet region, the dispersion condition 
of an inorganic compound and transparency were evaluated using 
the plate, and compared with the single body of the resin A. 
The light transmittance was evaluated by a measurement device 
of light transmittance, the dispersion condition of an inorganic 
compound was evaluated by a scanning electron microscope, and 
the transparency were visually evaluated. Further, the content 
of the inorganic compound was measured using EPMA and ESCA. 
[0030] <Example 2> 

It is the same as in Example 1 except that the vinyl monomer 
having an ion -exchanging group in the resin A was a sulfonic 
acid group-modified styrene derivative (hereinafter, 
PP-VBS03H) . 
[0031] <Example 3> 

It is the same as in Example 1 except that the vinyl monomer 
having an ion -exchanging group in the resin A was a carboxyl 
group-modified styrene derivative (hereinafter, PP-VBCOOH). 
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[0032] <Example 4> 

It is the same as in Example 1 except that the vinyl monomer 
having an ion -exchanging group in the resin A was a hydroxy 
group-modified styrene derivative (hereinafter, PP-VBOH) . 
[0033] <Example 5> 

It is the same as in Example 1 except that a resin obtained 
by carrying out the main chain copolymerization of 25% by weight 
of VBS03H with a polystyrene (PS) as the resin A. 
[0034] <Example 6> 

A resin obtained by carrying out the main chain copolymerization 
of 25% by weight of VBS03H with an acrylonitrile- styrene (AS) 
was used as the resin A. The resin was immersed in an aqueous 
5mol/l calcium chloride solution. After adequately rinsing the 
resin, it was immersed in an aqueous 0.5M ammonium carbonate 
solution. A flat plate having a thickness of 0.5mm was prepared 
at a molding temperature of 230*0 by a hot press in like manner 
as in Example 1 using the resin obtained at this time. The 
evaluation of the sample is transparency, the dispersion 
condition of an inorganic compound and mechanical strength, and 
the mechanical strength was evaluated by tensile modulus , 
flexural modulus, and weight drop impact test. 
[0043] < Comparative Example 1> 

10G of zinc oxide powder having an average particle diameter 
of lOOnm was melt-kneaded in lOOg of the polypropylene resin 
A at 240*0 by a batch type kneader. The evaluation contents are 
the same as Example 1 . 
~[00~4~4~] — < Comparative Example 2> 

It is similar as in Example 1 except that a resin (hereinafter. 
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PP-VB) obtained by carrying out the graft copolymerization of 
2% by weight of vinyl benzene which does not introduce an 
ion -exchanging group was used as the resin A. 
[0045] Comparative Example 3> 

2 parts by weight of the complex body of polymer /inorganic 
compound in Example 1 was added to PP (the resin B), and the 
mixture was melt -kneaded at 240*C by a batch type kneader. 
[0046] < Comparative Example 4> 

It is similar as in Example 7 except that PP-MAH having an MAH 
content of 1% by weight was used as the resin A, but 2.5 parts 
by weight of the complex body of polymer/ inorganic compound which 
was obtained was added to PP (the resin B) , and the mixture was 
further melt-kneaded at 240^ by a batch type kneader. 
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[0047] 
[Table 1] 
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1) The content of a vinyl monomer contained in the resin A. 
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2) The amount of the resin A added in the resin B . 

3) The addition amount of an inorganic compound C when the total 
sum of the resin A and the resin B was set as 100 parts by weight. 

4) The result of transparency as compared with that of the resin 
A which was not modified. 

5) The result of the ultraviolet absorbability of ZnO as compared 
with that of the resin A. 

CaC03— * The result of tensile modulus, flexural modulus, and 
weight drop impact test as compared with those of the resin A. 
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i±*«£fcte. |&#L£8fl!&A©8B 1 «igLaW:*>£ 

•ffC-^imS-f :*>£&a©^rffi##^t>©, 

-f^->s;»tt*wrae=^*sflcs3E«*a'&©»T 

*S < T5ll«T* ST**. i!A« 

eaftiT-^ a » £*©< * >as k esse $ nx life* «*» a 

[0 0 2 5] *«-f*>*EttUfc«f»A*»6. ftttfc 

[0 0 2 6] ±ifiUfcti«Mb'&«)Btt. -f*>XJft*C 
Ett L feUMI-f ^- > fe«f tH -ft & ^ ^ K J : 0 » 6 fl&tz. 
». *©«i«Hb^'»©***tt*nm*-^-T**. 
n mt-^-TM Ufc*«ft:£*U B ^lt5»A 

d<z>p#. «*ltctc^in-ra^lgACD^j!raffi«5 oafflgc 
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[0 0 2 7] »|iAt«tlSCJ:0ft4*»f^«ll 0 

oaffigBic^uT. commik&toBtfo. 0571M1 
omm&<Dmm-ce;3itiT^z>. 0. 0 sara^r-p 

OSSWeiU'Tftt. ±XL&J:5K. «I&AC#fi©lf 

C0028] &>T\z*%m<Dmmm&7F;-?w. ^ne>© 

|fl0 0 2 9] <*««l>»KAi:UTVW>* (« 
T. MAHtET) SlwtX^77H§S*fe#U 
7 P Ptfb->«*I& (WT. PP-MAH) lOOgfflVi 
7i. dO«tfS&ASrfflHT/P$ 1 5 Mm®7^ Jl/A^rf^fig 

J:?)fM*U&. :©»W1US5mol/l©lMJ& 

fc. CO«F***ia SSKO. 5mol/l 

fc#£-M&a*Lfc. 3iS • &&TJP£ 1 5 

fc. f&7 l VX{;:<fcDJS£ 0. Smmfflf&T' 

fi£^taS2 0 0*CTffM£U£. ^©^k-h 

mit^(D^m\tE PMAii^tf E SCASllr>T» 
[0 0 3 0] <£tt«2>«KAfc*tt*-f *>SEfttt 

» (bit. pp-vbso3h) tzLtzKkmtmmm 1 

[0 0 3 1] <3iaS«3>»*AlC*W-*-f*>S!«Mt 

(BUF. PP-VBCOOH) (CLfcSlftttHlitt 
1 ilBIDT*^. 

[0 0 3 2] <|«6«4>«|&AK*«-*-f*>S;tttt 

T. PP-VBOH) KlfcLfcetnttSfeJfiWltraUT? 

[0 0 3 3] <*jfi«5>tttfcA,!:l,TJ]«U;*?U> 
(PS) CVBS03HS2 5 w t %£ga#a££-t±fc 

[0 0 3 4] <3fc!fifl|6>W»A£LT7*Un=hiJ 
U>&&e>W (AS) fdVB S03H£2 5w 



[0 0 3 5] <*Jfi«7>ttllfAfcl,TPP--MAH* 

[0 0 3 6] <*M^8>»reA£LT7*UJH*£W 
3 0 w t 1/ > - 7 i' U (EM 

aa) saufcania. *M«i£ra«Taa. 

U #&nfc*#*/*«fl:£«M*&fl:ft. EMAA 

0 2 0 CC-lr^Hi^gi^^fT -pfc. 
[0 0 3 7] <HiS0iJ9>M8&A<hLTX5 L U->-o^ 
U7-f>M^ (EtT, LLDPE C : 8) tCMA 
H2w t %^77 hfcS-ttfcBM&fcffl^fc&Wte, SI 

fif«#Ulfl/>il (LDPE Wit 
B) C3 OaSflftHmU /Xy^SHE*«KU:02 4O 

[0 0 3 8] <MIM1 0>iiAiLT/j'* 'JJ* 

*3S»i^-*sau ow t %<Dx^w>-^^i7 u;uk^ 

^JMtfB (BIT, EMMA) K.T9VlVm*2 Owt % 

Sr. EMMA (WfiB) CSOMHNfittU /ty^SC 
igigjflgfCJcD 2 4 O'CTiSlKjlilltfcfTofc. 

[0 0 3 9] <JlfiS^J 1 1 >fi*B&A tLTT^'J )U®X 
f)l^»l««l 5wt%©Ifl/>-7i7 | JWXW 
#S"&ft (EE A) \Z7 ? i) 2 Owt 

a^StffcWKSffl^fcBWttlfSMW 1 £R«T£-5. 
Sfc. #&nfcK^/*WtfrtMt£#*v EE A 

2 0 OrT^ffiSi^^ff^fc. 
[0 0 4 0] <Sf«S^ 1 2 >®§gA <h LTBflfc tx 
f Wl 5 w t %ffllf l/>-»ttrMl^ (E 
VA) K. yiTVJWttGl. 5w t %^77 hS-&bfc 

#&nfc»$HV*«<b£*»&#:£. EVA (tfffi 
B) 4"tc2 O&ftffi&bnU /fy^AflUMIC^Q 2 0 

[0041] <nmmi 3>»iAtLT#u ^ u 

)m*^)l®m (WT. PMMA) \iZ79*))V8L&2 5 

^*$r. PMMA (fitfl&B) IC2 OaffiSB^iDL. A'-y 
^SCiB««K:«fc0 2 4 0t:T'^ffl!igi^*ff 

[0 0 4 2] <^SSfiaj 1 4 >®mA £ LT H=.)V7)la 
— JlrfNTffiftM 5w t %<7)X^U>- t-^7^3- ;|/ 
*a-&#:»C (EVOH) . 7i7'j;i/iE*3 0wt%i« 
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VOH (MSB) 4>l;:i OfiffigBSsJmU nyf^MIA 
®\Z&0 2 6 0"CT*Miga*fTt>fc. 

[0043] <tt«0ai>#u:/Dt;u>ttJBAi oo 

[0 0 4 4] 2 >®m A £LT-1 

*AUTV>fct>tf=;i^>-tf> (OTPP-VB) S2 

i twrc**. 



[0 04 5] <Jttt« 3 >Hi6W 1 Ol»f/I»t^ 
PP <«KB) (l2fiSfiHfc[niU rtyf 

[0 0 4 6] <ltR«4>ttllAtl/TMAH^iS 
1 w t %© P P — MAHSffl^fc&MiSfcififll 7 tP8 

[0 0 4 7] 
[S 1 ] 







SUB 








#m 






*»« 1 PP-MAH 


lwt% 






ZnO 


0 70phr 


<400nm 






Miff 2 PP-VBS03H 


lwt% 






ZnO 


0.22phr 


<40Qnm 


o 


o 


Alt « 3 PP-VBCOOH 


lwt% 






ZnO 


0.25pirr 


<400nm 


o 


o 


58 ttfll 4 PP-VBOH 


lwt% 






ZnO 


0.31phr 


<400nm 


o 


o 


»j»«5 PS-VBS03H 


25wt% 






ZnO 


5.49pfar 


<400nm 


o 


o 


MIK9I6 AS-VBS03H 


25vrt% 






CeC03 


6.75pfar 


<40Qmn 


o 


o 


Him 7 PP-MAH 


2wt% 






CaC03 


MOpfar 


<400mn 


o 


o 


*Jfi#8 EMAA 


30wt% 


EMAA 


30phr 


ZnO 


3.91phr 


<400nm 


o 


o 


9 LLDPE-MAH 


2wt% 


LDPE 


30phr 


ZnO 


0.39phf 


<400nm 


o 


o 


8*09 10 EMMA-AA 


20wt% 


EMMA 


25phr 


ZnO 


2.26phT 


<400nm 


o 


o 


£2*01 1 1 EEA-AA 


20wt*> 


EEA 


30phx 


ZnO 


2.61phr 


-400nra 


c 


c 


Him 12 EVA-MAH 


LSwrti 


EVA 


20phr 


ZnO 


O.lSphr 


<400nra 


o 


o 


£imi3 PMMA-AA 


25wttt 


PMMA 


20phr 


ZnO 


2J6phr 


<40Onra 


o 


o 


14 EVOH-AA 


30wt% 


EVOH 


lOphr 


ZnO 


1.54phr 


<400mn 


o 


o 


turn 1 pp 








ZnO 


lOphr 


>5/i m 


X 


o 


2 PP-VB 


















it** 3 PP-MAH 


lwt% 


PP 


2phr 


ZnO 


O.Olphr 


<400nm 


o 


A 


tiM&A PP-MAH 


lwt% 


PP 


2Jphr 


CaC03 


0.02phr 


<400nm 


o 


A 



z): MBB(=8ttrr«llttA«»S 



[0 0 4 8] ^ne»©^ct0RT©d<i:^W^-5o 3- 
«»tt»tt*««l 5X*»6 4 0X|Sj±L/fc. — 38f. JtK 

*8lM«ttj8»»J&A*{*:tSffiq«T*i5. «ffitt«9B 
[0 0 4 9] 



#aobfc«iSAc, fc«HK:*>*Etesii\ ^©«ts 

B*. -t©»««[ ; fS*5 75S4 0 0 nm©«SHT?»* 

©. a*©»»©JB3fcK:JRBBT**. Sfc. «fl&A«pfc 
««{b£ftBS. ^-©#m&^&£5 71S4 0 0 nm© 



